The diffusion of nickel in lead has been investigated using radioactive-tracer and sectioning techniques for pressures of up to 50 kbar and for temperatures in the range 208 -591 'C. The data were analyzed assuming a single effective mechanism of diffusion with a temperature-and pressure-dependent activation energy and preexponential factor. The activation energy and volume at the melting temperature and atmospheric pressure are, respectively, hH =10.6 + 0.4 kcal/mole and b V/ V0=0.13+ 0.04. The pressure and temperature coefficients of the activation volume, although quite uncertain, were also determined. The small activation energy and volume indicate that nickel diffuses in lead primarily by the interstitial mechanism.
I. INTRODUCTION The diffusion of the near-noble metals (group IIB and VIIIB elements) in lead has been of interest since the early work of Seith, Hofer, and Etzold, who measured the diffusion of Ni, Cd, and Hg in Pb. This interest stems at least in part from the observation that the diffusivity of these impurities in lead tends to be more rapid than for lead self-diffusion, ' yet The reciprocal of this ratio is referred to as the reduced temperature.
data and the expansion of Eq. (1).
The diffusion coefficients for Ni in Pb as a function of pressure are shown along the 600 and 700 K isotherm in Fig. 3 . Since no attempt was made to take the data isothermally, the data points as shown in Fig. 3 Figure 4 shows the diffusion coefficient versus the reciprocal of the reduced temperature T"(P)/T for all the data where T"(P) is the melting temperature of Pb as a function of pressure as measured by Millet.~4 The increase in hH as a function of pressure is compared with the increase in T"(P) in Fig. 5 . Fig. 4 one can see that a single curve corresponding to Eq. (3) will not represent the data. Nachtrieb' s law has also been interpreted to infer a proportionality between the activation energy and the alloymelting temperature with pressure. This follows from Eq. (1) if the pressure dependence of v(P, T) and bS (P, T) is small. One can see in Fig. 5 that bH(P, T) and T (P) are not proportional for the diffusion of Ni in Pb and the second interpretation also fails. Nachtrieb' It also seems apparent that although both Ni and Cd probably diffuse as divalent ions in Pb they diffuse by different mechanisms. This difference is probably the result of the larger ionic radius of Cd.
It seems probable that because of the similarities between Ni, Cu, Ag, and Au with Pd and Pt that these impurities will also diffuse very rapidly i.n Pb.
